F0019 
1/5 



Step A 



Step B 



Idea for a 
Product 



I 



102 100 



Initial/Further 
Development 
of Idea 



104 



I 



106 



oiep *-» 


Design/Refine 


To FIGURE 2 SteD A 




Experiment 


108 






112 


Step D 


Prototype Wafers 
Using Designed 
Experiment 


From FIGURE 2 Step J 




V 110 




" T 


114 


Step E 


Model 
Responses 






^itfoder^ No To FIGURE 2, Step 1 




<T Adequate ^ 


^118 




J[ Yes 


120 


StepF 


Assess/Propose 
Tolerances 






124 



Step G 



FIGURE 1 



• 




F0019 
2/5 



From Figure 1 
Step A 



202 



200 



Determine critical factors 



Step B 
Step C 

Step D 



I 



204 
206 



Create Causal Network Diagram 

I 



Create internode Link-Count Distance Matrix 



208 



I 



Create Causal Map 

j 



210 
212 



Step E Identify Response Nodes from Causal Map 

I 



Step F 

Step G 
Step H 

Step I 



Calculate Map - Based Coefficients 

I 



k=0, U =(null, zero-row matrix) 



214 



216 



218 



Select base design matrix X 



I 



Optimal design algorithm 

k < k+1 

algorithm R(k) 
algorithm E(k) 
U< — [XP k with rows from appended] 



220 




Step J 



To Figure 1, step D 



226 



FIGURE 2 




F0019 
3/5 



LI alignment 



308 



poly delta W 
LDD 

\ LI bottom CD 
* Active Length 
S/DRs 
spacer 
silicide penetration 
interface S/D Rc 

RTA S/D 
LDC 

poly thickness^ VNI/VPI 

Gate N 2 
Gate Oxide 
queue time 



LDD 



Transistor 
width 



300 





Vth(long) 



Gate Dopant 



Gate Oxide 
Thickness 



306 



\ 



silicide Rs 

\ 

Gate 
Resistance 

\ 

N2P drive 
current ►SPEED 



FIGURE 3 



gate reticle 
gate stepper 




CD control 

310-^4* 4 
SiON dep -f T 
SiON strip — ' 

GMask QT 
trim time 

FIGURE 3A 



implant ox thickness lox 
ion implant damage (IM damage) 
nitride deposition thk 
UDOX thk 




spacer overetch 



screen 
oxide 



FIGURE 3B 



RP dep thk 
silicide RTA 



Cobalt thk — ► silicide penetration 
FIGURE 3C 



poly delta W - 
spacer overetch 
spacer entity — 
poly thk — 



spacer thk 




spacer 



FIGURE 3D 




F0019 
4/5 



BMD dep thk 

LI overetch 
BMD pre-clean II 

RP dep thk 
RPE overetch 

Cobalt queue time 




LI etch recipe 
LI thk 
LI DICD 

polish thk 




Cobalt thk 



interface S/D Rc 



LI bottom CD 



FIGURE 3F 



FIGURE 3E 



RTA S/D 



screen oxide 



cobalt queue time 



Dopant Loss 



silicide Rs 




S/DRs 



silicide RTA 

FIGURE 3G 



F0019 
5/5 



400 



Trim time 



nitride 
UDOX depthk |M 

^\ I /damage 
screen Ox 

lox 




transistor 
width 



RTA S/D 



gate N2 
VN1/VP1 



polish 
thk LI 
DICD 



LI 

thk' LI 
etch recipe 



FIGURE 4 



